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Abstract: 
 The kinetic measurement with different concentration of oxidant 1,3-dichloro-5,5-dimethylhydantoin and 5,5-
dimethylhydantoin with ℓ–alanine,  ℓ-glycine and ℓ–valine. The catalytic effect of acid in the reaction rate reveal 
an interaction between oxidants species H2O+Cl and substrates. The observed order of reactivity of ℓ-amino acids 
(ℓ-glycine > ℓ–alanine > ℓ-valine) was explained on the basis of hydrolysis of reacting species. 
Keywords: Kinetic measurement, concentration, catalytic effect, hydrolysis, reveal. 
1. INTRODUCTION  
N-chlorinated hydantoin are important and versatile chlorinating agents. That have found use in a range of 
synthetic operations. The prototypical example, 1,3-dichloro-5, 5-dimethylhydatoin (DCDMH) has been 
employed as a chlorine source for the  ɑ–chlorination of acetophenones1 and 1-aryl-2-pyrazolin-5-ones,2 for 
the preparation chlorohydrin derivatives of corticosterioids,3 for the benzylic chlorination of 2-methylpyrazine,4 
and for the selective chlorination of a heavily functionalized quinoline derivative in route to the antibiotic ABT-
492.5 In the latter DCDMH6-8 was employed to trap an enolate resulting from the attack of dimethyl zinc on to 
an ɑ,β-unsaturated ketone, DCDMH has been employed as a number of transformation including the 
halodeboration of aryl boronic acids,9 the oxidation to triazolinediones,10 the microwave-assisted cleavage of 
oximes11, the preparation of dialykyl chlorophosphatges,12 and as a terminal oxidant in the sharpless asymmetric 
amino hydroxylation reaction.13,14 DCDMH has emerged as leading of silyl linkers for solid-phase organic 
syntheris.15-18 
1. EXPERIMENTAL  
All the reagents and solvents used were of analytical grade (B.D.H., C.D.H. and Acros). The solution of DCDMH 
is standardized iodometrically. The solution of sodium thiosulphate was prepared by taking a B.D.H. grade 
simple in a doubly distilled water and was standardized against copper sulphate solution using KI and starch as 
an indicator iodometrically. Other solutions of NaCl, KCl, DMH were prepared by dissolving. Their requisite 
amount of AnalaR sample in distilled water. The reaction kinetics was studied by using thermostat maintained 
at constant temperature. 
2. RESULTS AND DISCUSSION 
The kinetic data have been collected for five-fold concentrations of the oxidant  [DCDMH] (1.25 – 5.0 × 10-3 mol 
dm-3) and at fixed concentration of ℓ–alanine at 303 K temperature (Table: 1 and Fig. 1). The unit slope of plot 
of log [DCDMH] vs. time was found to be linear indicating first-order dependency on the reaction rate. The 
effect of [5,5-dimethylhydantoin] (DMH) on the rate of oxidation of was investigated by taking its varying five-
fold concentration of (0.50 – 5.00 × 10-2 mol  dm-3) maintaining. The concentration of ℓ–glycine and ℓ–valine 
constant at fixed temperature (Table: 2 and Fig. 2). The inverse plot of k-1 vs. [DMH] was obtained linear in each 
substrate. 
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MECHANISM 
1,3-dihloro-5,5-dimethylhydantoin (DCDMH) on hydrolysis yields finally dimethyl hydantoin (DMH) in aqueous 
solution. The following equilibrium exists.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
where,  R = CH3, -CH-(CH3)2 for corresponding aldehydes.  
The final rate law derived based on mechanism using steady state approximation is represented by equation (8).  
 
 
The observed order of reactivity was found in sequence 
ℓ-glycine >   ℓ-alanine  > ℓ-valine  
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The similar mechanism has also been earlier reported by authors19-22 for the study of     ℓ-AA-DCDMH system. 
The reaction yielded acetaldehyde, formaldehyde and butyraldehyde end-products which is characterized by 
the spot test and other modern physical methods. 
4. CONCLUSION 
1,3-dichloro-5,5-dimethylhydantoin has been in route to the antibiotic ABT-492. DCDMH was employed to trap 
an enolate resulting from the attack of dimethylzinc on to an ɑ-β-unsaturated ketone thus generating an ɑ-
chloro-β-methyl ketone functionally in route to a building block of Amphotericin B.  
Table 1 : Effect of concentration of DCDMH on rate of reaction  
[Substrate]  =  2.00  × 10-3  (mol dm-3) ;  
[H+]    =   0.66 × 10-3 (mol dm-3)  ;  
CH3COOH- H2O   =  30 % (v/v)  ; 
Temp.     =  303  K 
S. No. [DCDMH] ×103 
(mol dm-3) 
k1 ×104 (s-1) 
ℓ-alanine 
(CH3CHNH2COOH)       
1. 1.25 4.56 
2. 2.00 4.65 
3. 2.50 4.63 
4. 3.33 4.58 
5. 4.00 4.66 
6. 5.00 4.64 
  
Table 2 : Effect of variation of [5,5-dimethylhydantoin] (DMH) on reaction rate 
103 × [DCDMH] (mol dm-3)  =  2.50  (1, 2) ;  
[H+] (mol dm-3)   =   0.50  (1), 0.80 (2) ;  
CH3COOH- H2O % (v/v)   =  20 (1), 50 (2) ; 
Temp.  K   =  308 (1), 303 (2) 
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S. No. [5,5-
dimethylhydaotoin]×103 
(mol dm-3) 
k1 ×104 (s-1) 
ℓ-glycine 
(NH2CH2COOH) 
(1) 
ℓ-valine 
 (CH3)2CHCHNH2COOH) 
(2) 
1. 0.00 4.75 3.82 
2. 0.50 4.56 3.63 
3. 1.00 4.49 3.34 
4. 1.25 4.10 3.03 
5. 2.00 3.77 2.75 
6. 2.50 3.42 2.39 
  
Fig.1 
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